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(54) Apparatus for heating and drawing a glass preform 



(57) The glass base material drawing apparatus for 
heating and drawing a glass base material has a storage 
unit for storing the glass base material having an open- 
ing unit that is opened along the longitudinal direction 
of the storage unit when the glass base material is 
placed inside the storage unit, a heating unit for heating 
the glass base material that has been stored inside the 
storage unit via the opening unit, and a pull-out unit for 
pulling out the glass bse material heated by the heating 
unit. The opening unit may be opened in such a manner 
that the glass base material is moved from a side direc- 
tion of the storage unit into the interior of the storage 
unit. A main axis for supporting the glass base material 
is connected to the glass base material. The storage unit 
may have a penetration hole through which the main ax- 
is is inserted when the opening unit is closed. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a glass base 
material drawing apparatus which draws a glass rod un- 
til the outside diameter of the glass rod reaches a pre- 
scribed value to obtain a glass rod having a prescribed 
diameter (for example, an optical fiber base material). 

2. Description of the Related Art 

[0002] JP-A-06 199 536 discloses an apparatus and 
method for drawing an optical fiber from a preform which 
is stored in a cylindrical housing chamber. The housing 
chamber consists of two half cylinders which can be 
moved sidewards allowing the introduction of the pre- 
form. Below the housing chamber there is provided a 
drawing chamber comprising a heater. Between the 
housing chamber and the drawing chamber there is pro- 
vided a shutter. 

[0003] DE-A-39 29 894 describes a method and ap- 
paratus for drawing an optical fiber from cylindrical pre- 
fonns which are stored in a magazine. The preforms are 
introduced into a chuck and moved downwards thereby 
joined end-to-end at the top of the preform. The prefonn 
Is heated by a furnace which melts the glass material 
for generating an optical fiber. 

[0004] JP-A-05 078 139 describes an optical fiber 
drawing device comprising several pairs of taking-off 
units for taking-off a preform vertically downwards. 
[0005] Fig. 1 is a schematic drawing of the neighbor- 
hood of a heating furnace of a glass base material draw- 
ing apparatus nearby according to the prior art. When 
an optical fiber base material is drawn until the diameter 
of the optical fiber base material reaches a desired val- 
ue, it Is necessary to prevent foreign materials in the air 
from adhering to the pre-drawn glass base material 1 1 
before the pre-drawn glass base material 11 is placed 
In a heating furnace 13. In order to achieve this objec- 
tive, the glass base material 11 must be held in a storing 
container 1 2 before the glass base material 1 1 is placed 
in the heating furnace 13. In the prior art, a cylindrical 
container as shown in Fig. 3 was used as a storing con- 
tainer, and the cylindrical container was kept airtight by 
closing the top of the storing container 12 with a lid 16. 
[0006] When the conventional cylindrical container 1 2 
is used, however, the glass base material 11 needs to 
be shifted temporarily upward above the storing contain- 
er 12 In order to Install the glass base material 11 to the 
drawing apparatus. For this reason, the glass base ma- 
terial drawing apparatus is made very large. As the size 
of the glass base material 1 1 Is increased, the size of 
the storing container Is also increased. As a result, the 
size of the drawing apparatus is also increased. There- 
fore, the operation efficiency of the drawing apparatus 



deteriorates. 

SUMMARY OF THE INVENTION 

s [0007] Given this problem. It Is an object of the present 
invention to provide a glass base material drawing ap- 
paratus which solve the above-stated problem. 
[0008] According to the first aspect of the present in- 
vention, a glass base material drawing apparatus for 

^0 heating and drawing a glass base material Is provided. 
This glass base material drawing apparatus has a stor- 
age unit for storing the glass base material having an 
opening unit that is opened along the longitudinal direc- 
tion of the storage unit when the glass base material is 

'^5 placed inside the storage unit, a heating unit for heating 
the glass base material that has been stored inside the 
storage unit via the opening unit, and a pull-out unit for 
pulling out the glass base material heated by the heating 
unit. 

20 [0009] The opening unit may be opened in such a 
manner that the glass base material is moved from a 
side direction of the storage unit into the interior of the 
storage unit. A main axis for supporting the glass base 
material is connected to the glass base material. The 

25 storage unit may have a penetration hole through which 
the main axis is inserted when the opening unit is closed. 
[0010] The opening unit may be opened In such a 
manner that the main axis is installable from a side di- 
rection of the storage unit to a position that passes 

30 through the penetration hole. When the opening unit Is 
opened, at least a portion of the circumference of the 
penetration hole may be opened. The storage unit may 
have, for example, a cylindrical pipe unit and an end sur- 
face formed on the top surface of the pipe unit. The 

35 opening unit may be formed at the center of the end sur- 
face. 

[0011] The storage unit is divisible into two or more 
sub-storage units along the axial direction of the storage 
unit. The opening unit may be opened by moving at least 

40 one of the sub-storage units away from the remaining 
sub-storage units. The storage unit may further have 
hinges which couple the two or more sub-storage units 
with each other. The storage unit may be divisible into 
two sub-storage units by a plane that passes through 

45 the axis of the storage unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0012] 

Fig. 1 



Fig. 2 



is a schematic view of the neighborhood of a 
heating furnace of a conventional glass base 
material drawing apparatus. 

is an oblique view of an example of a storing 
container of a glass base material drawing ap- 
paratus according to the present invention. 
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Fig. 3 is a schematic view of the neighborhood of a 
heating furnace of a glass base nnaterial draw- 
ing apparatus according to the present inven- 
tion when the storing container is opened. 

Fig. 4 is an oblique view of a conventional storing 
container. 

Fig, 5 shows the structure of a storage unit 12 in an- 
other embodiment of the present Invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 3] Fig. 2 shows an example of a storing container 
12 installed in a glass base material drawing apparatus 
according to the present invention. This storing contain- 
er 12 is constructed as follows. First, a cylinder is cut 
vertically into two identical half-cylinders 21 along a 
plane containing the central axis of the cylinder. The two 
holf-cylinders 21 are then connected with hinges 30 as 
shown in Fig. 2. Hence, the resultant storage container 
12 can be opened or closed freely. 
[0014] When a glass base material 11 is installed on 
the drawing apparatus, the storage container 12 Is 
opened to store the glass base materialll in the storage 
container 1 2 from a side direction. Once the glass base 
material 1 1 is stored inside the storage container 1 2, the 
storage container 12 is closed. Thus, the storage con- 
tainer 12 Is kept airtight. 

[0015] As a result, the glass base material 11 does 
not need to be shifted upward to the top portion of the 
storage container 12 when the glass base material 11 
is installed. Therefore, the shift distance of the glass 
base material 11 can be reduced in installing the glass 
base material 11 . As a result, the height of the drawing 
apparatus can be reduced in comparison with the con- 
ventional storing container that cannot be opened or 
closed, 

[0016] The above-described storage container 12 is 
divided into two parts. However, the storage container 
1 2 may be divided into three or more parts. It is desirable 
to divide the storage container 12 into two to four parts 
to manufacture and operate the storage container 12 
easily. It is also desirable to divide the storage container 
12 along the longitudinal direction. 
[0017] The storage container 12 can be made of a 
conventional material. However, it is desirable tat the 
storage container 12 be made of stainless steel or the 
like to make the storage container 12 heat resistant. It 
is also desirable that the storage container 12 be com- 
pletely sealed with hinges so that dusts will not be gen- 
erated when the storage container 12 is opened or 
closed. 

[0018] In addition to the storage container 12, the 
glass base material drawing apparatus according to the 
present invention has a heating furnace 13 which heats 
and softens a glass base material 11 , a supply mecha- 
nism 17 which supplies a glass base material 11 , and a 



pull-out mechanism 6 for pulling out the glass base ma- 
terial 11 heated by the heating furnace 13. 
[001 9] Fig. 5 shows the structure of a storage unit 1 2 
in another embodiment of the present invention. The 

5 Storage unit 1 2 is divided into two half-cylinder units 21 . 
In a state in which the two half-cylinder units 21 are 
closed, the storage unit 12 has a cylindrical shape. A 
circular penetration hole 24 is fonned at the center of 
the top surface 22 of the storage unit 1 2. By moving one 

10 of the two half-cylinder units 21 away from the other of 
the two half -cylinder units 21 or by moving the two half- 
cylinder units 21 away from each other, the main axis 
14 and the glass base material 11 can be installed from 
a side direction of the storage unit 12 into the interior of 

15 the storage unit 12. After this, by closing the two half- 
cylinder units 21, the glass base material 11 and the 
main axis 14 can be stored Inside the storage unit 12. 
[0020] Next, an example of the present invention will 
be explained. 

20 

(EXAMPLE) 

[0021] A cylindrical glass base material storage con- 
tainer 12, which has a diameter of 210mm and a height 

25 of 1 800mm and is divided into two parts coupled by hing- 
es 30 as shown in Fig. 2, was prepared. This storage 
container 12 was installed on a glass base material 
drawing apparatus having a heating furnace 13, a sup- 
ply mechanism 17, and a pull-out mechanism 6 as 

30 shown in Fig, 3. 

[0022] A glass rod having a diameter of 150mm and 
a length of 2500mm was installed as a glass base ma- 
terial 11 on this glass base material drawing apparatus. 
The glass base material 11 can be drawn if the length 

35 of the main axis 14 Is 2000mm. Taking this length and 
the length 2500mm of the glass base material 11 into 
consideration, the length of the frame 15 of the drawing 
apparatus measured from the top surface of the heating 
furnace 1 3 to the top surface of the frame 15 turned out 

40 to be about 5m. 

(COMPARATIVE EXAMPLE) 

[0023] Except that the conventional storage container 
45 shown in Fig. 3 was used, a glass base material drawing 
apparatus was constructed in the same manner as in 
the above-described embodiment (see Fig. 4). 
[0024] A length of approximately 2000mm was need- 
ed for the height of the storage container 12 as well as 
50 for the length of the main axis 14. Combining these 
lengths with the length of the glass base material 11 , a 
length of approximately 7m was needed for the length 
of the frame 1 5 of the drawing apparatus in the direction 
of the axis before the glass base material 1 1 was placed 
55 in the heating furnace 1 3. The refuge shift length of the 
glass base material 11 when the glass base material 11 
was Installed turned out to be 2000mm. 
[0025] According to the present invention, the glass 
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base material does not need to be shifted upward in the 
axial direction to give refuge to the storage container 
Therefore, the shift length of the glass base material in 
installing the glass base material on the drawing appa- 6. 
ratus Is reduced. As a result, the glass base material s 
can beinstalled more easily, and the overall size of the 
drawing apparatus is also reduced. 

7. 

Claims io 

1 . A glass base material drawing apparatus for heat- 
ing and drawing a glass base material, character- 
ized by comprising: 

15 

a storage unit (12) for storing said glass base 8. 
material (11). said storage unit (12) having an 
opening unit through which said glass base ma- 
terial (1 1 ) is placed inside said storage unit (1 2), 
said opening unit being opened along a longi- 20 
tudinal direction of said storage unit (12) when 
said glass base material (11) Is placed inside 9. 
said storage unit (12), wherein said opening 
unit is opened so as to Install said glass base 
material (11) into said storage unit (12) moving 25 
said glass base material (1 1 ) from a side direc- 
tion of said storage unit (12) into an interior of 
said storage unit (12); 

a heating unit (13) for heating said glass base 
material (11) that has been stored inside said 30 
storage unit (12) via said opening unit; and 
a putl-out unit (6) for pulling out said glass base 
material (11) heated by said heating unit (13). 

2. A glass base material drawing apparatus as 35 
claimed in claim 1 , characterized In that a main 
axis (1 4) for supporting said glass base material 
(11) is connected to said glass base material (11), 
and said storage unit (12) has a penetration hole 
(24) through which said main axis (14) passes while 40 
said opening unit Is closed. 

3. A glass base material drawing apparatus as 
claimed in claim 2, characterized in that said 
opening unit is opened so as to have said main axis 
(14) Installed from said side direction of said storage 
unit (12) to a position passing through said penetra- 
tion hole (24). 

4. A glass base material drawing apparatus as so 
claimed in claim 3, characterized in that at least a 
portion of a circumference of said penetration hole 
(24) Is opened when said opening unit Is opened. 

5. A glass base material drawing apparatus as 55 
claimed in claim 2, characterized In that said stor- 
age unit (12) comprises a pipe and an end surface 
(22) fomned on a top surface of said pipe and said 



opening unit Is fomned at a center of said end sur- 
face (22) of said pipe unit. 

A glass base material drawing apparatus as 
claimed in claim 5, characterized in that said pipe 
unit is cylinder-shaped. 

A glass base material drawing apparatus as 
claimed In claim 3, characterized In that said stor- 
age unit (12) is divisible into two or more sub-stor- 
age units (21) along an axis of said storage unit (12) 
and said opening unit is opened by moving at least 
one of said sub-storage units (21) away from other 
sub-storage units (21). 

A glass base material drawing apparatus as 
claimed in claim 7, characterized in that said stor- 
age unit (12) further has hinges (30) for coupling 
said two or more sub-storage units (21) with each 
other. 

A glass base material drawing apparatus as 
claimed In claim 7, characterized In that said stor- 
age unit (12) is divisible into two sub-storage units 
(21 ) by a plane that passes through said axis of said 
storage unit (12). 
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